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(54) HYBRID POWER SUPPLY SYSTEM EQUIPPED WITH FUEL CELL AND CAPACITOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent that excessive currents from a 
fuel cell when connecting the fuel cell to power supply wiring, in a 
hybrid power supply system equipped with the fuel cell and a capacitor. 
SOLUTION: The fuel cell 30 and the capacitor 20 are connected in 
parallel to the power supply wiring 12 and 14. In a 1st composition, if 
the difference between the voltage across the capacitor 20 and the 
voltage across the fuel cell 50 at the time of an open circuit is a 
predetermined threshold value or more, in the case a fuel cell 50 is to 
be connected to power supply wiring, the chopping control is carried out 
to a switch 32. In a 2nd composition, the fuel cell 50 is connected to 
power supply wiring through limiter resistance instead of performing the 
chipping control. Moreover, in a 3rd composition, the current generation 

capability of the fuel cell is adjusted by adjusting the pressure of the , j— » — n n — r i .o 

reaction gas supplied to the fuel cell 50. 1 * ~ v ' ° 
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2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st and 2nd power-source wiring which are a power-source system for supplying a power source to a load, and were 
connected to said load, The fuel cell system which has the fuel cell connected with said 1st [ the ] between the 2nd power-source 
wiring, The capacitor connected to said fuel cell and juxtaposition between the said 1st and 2nd power-source wiring, The voltmeter 
for measuring the ends electrical potential difference of said capacitor, and the switch for opening and closing connection between said 
fuel cell and said 1 st power-source wiring, It has a control section for controlling said fuel cell system and said switch. Said control 
section The power-source system characterized by carrying out chopping control of said switch when the difference between the ends 
electrical potential difference of said capacitor and the ends electrical potential difference at the time of disconnection of said fuel cell 
is beyond a predetermined threshold, in case it is going to connect said fuel cell to said 1st power-source wiring. 
[Claim 2] The 1st and 2nd power-source wiring which are a power-source system for supplying a power source to a load, and were 
connected to said load, The fuel cell system which has the fuel cell connected with said 1st [ the ] between the 2nd power-source 
wiring, The capacitor connected to said fuel cell and juxtaposition between the said 1st and 2nd power-source wiring, The 1st wiring 
for connection which is two wiring for connection connected to juxtaposition mutually between the voltmeter for measuring the ends 
electrical potential difference of said capacitor, and said fuel cell and said 1st power-source wiring, and has the 1st switch, It has the 
2nd wiring for connection which has the series connection of the 2nd switch and resistance, and a control section for controlling said 
fuel cell system, the 1st, and 2nd switch. Said control section [ said ] In case it is going to connect said fuel cell to said 1st power- 
source wiring, when the difference between the ends electrical potential difference of said capacitor and the ends electrical potential 
difference at the time of disconnection of said fuel cell is beyond a predetermined threshold The power-source system characterized by 
making said 2nd switch into a closed state before making said 1st switch into a closed state. 

[Claim 3] The 1st and 2nd power-source wiring which are a power-source system for supplying a power source to a load, and were 
connected to said load, The fuel cell connected with said 1 st [ the ] between the 2nd power-source wiring, and the gas supply section 
which supplies reactant gas to said fuel cell, The fuel cell system which and the capacitor connected to said fuel cell and 
juxtaposition between the said 1st and 2nd power-source wiring, The voltmeter for measuring the ends electrical potential difference 
of said capacitor, and the switch for opening and closing connection between said fuel cell and said 1st power-source wiring, It has a 
control section for controlling said fuel cell system and said switch. Said control section The power-source system characterized by 
having the operation mode which adjusts the current generative capacity of said fuel cell by adjusting the pressure of said reactant gas 
supplied to said fuel cell in case it is going to connect said fuel cell to said 1st power-source wiring. 

[Claim 4] Said control section is a power-source system which performs said adjustment so that it is a power-source system according 
to claim 3, and the ends electrical potential difference of said capacitor is small and the pressure of said reactant gas may become low. 
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* notices * 

JPO and NCIPI axe not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a hybrid power-source system equipped with a fuel cell and a capacitor. 
[0002] 

[Description of the Prior Art] The fuel cell attracts attention as an environment- friendly clean power source. Usually, since it may be 
difficult to cope with a load effect in a fuel cell simple substance, the hybrid power-source system which combined a fuel cell and 
other power sources is promising (JP,9-298806,A etc.). It is thought as other power sources used with a fuel cell in a hybrid power- 
source system that a capacitor is leading. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, generally, when a fuel cell is operated by low loading, it is in the inclination 
for the effectiveness of a fuel cell system to fall. This reason is that the power which the auxiliary machinery for supplying reactant 
gas (hydrogen gas and oxygen gas) to a fuel cell takes does not decline so much to the amount of generations of electrical energy of a 
fuel cell falling in low loading. Then, if a fuel cell is disconnected from power-source wiring and it is made to stop it when the load of 
a hybrid power-source system is small, decline in system-wide effectiveness can be prevented. 

[0004] However, in a hybrid power-source system equipped with a fuel cell and a capacitor, when it is going to re-connect a fuel cell 
to power-source wiring, depending on the relation between the open circuit voltage of a fuel cell, and the ends electrical potential 
difference of a capacitor, a big current may flow from a fuel cell. When an excessive current flows from a fuel cell, there is a problem 
that the member which constitutes a fuel cell may be degraded, and there is a problem of degrading a circumference electrical part. 
[0005] This invention is made in order to solve the conventional technical problem mentioned above, and in a hybrid power-source 
system equipped with a fuel cell and a capacitor, when connecting a fuel cell to power-source wiring, it aims at offering the technique 
of preventing an excessive current flowing from a fuel cell. 
[0006] 

[The means for solving a technical problem, and its operation and effectiveness] In order to attain a part of above-mentioned object [ at 
least ], the 1 st power-source system of this invention The 1st and 2nd power-source wiring which are a power-source system for 
supplying a power source to a load, and were connected to said load, The fuel cell system which has the fuel cell connected with said 
1st [ the ] between the 2nd power-source wiring, The capacitor connected to said fuel cell and juxtaposition between the said 1st and 
2nd power-source wiring, It has a control section for controlling a switch, and said fuel cell system and said switch for opening and 
closing connection between the voltmeter for measuring the ends electrical potential difference of said capacitor, and said fuel cell and 
said 1 st power-source wiring. Said control section is characterized by carrying out chopping control of said switch, when the 
difference between the ends electrical potential difference of said capacitor and the ends electrical potential difference at the time of 
disconnection of said fuel cell is beyond a predetermined threshold, in case it is going to connect said fuel cell to said 1st power-source 
wiring. 

[0007] Since according to this 1st power-source system chopping control of the switch for connecting a fuel cell and power-source 
wiring is carried out when the difference between the ends electrical potential difference of a capacitor and the ends electrical potential 
difference at the time of disconnection of a fuel cell is beyond a predetermined threshold, the current which flows from a fuel cell can 
be made small. Consequently, it is possible to prevent that an excessive current flows from a fuel cell. 

[0008] The 1 st and 2nd power-source wiring which the 2nd power-source system of this invention is a power-source system for 
supplying a power source to a load, and were connected to said load, The fuel cell system which has the fuel cell connected with said 
1 st [ the ] between the 2nd power-source wiring, The capacitor connected to said fuel cell and juxtaposition between the said 1 st and 
2nd power-source wiring, The 1st wiring for connection which is two wiring for connection connected to juxtaposition mutually 
between the voltmeter for measuring the ends electrical potential difference of said capacitor, and said fuel cell and said 1 st power- 
source wiring, and has the 1st switch, It has the 2nd wiring for connection which has the series connection of the 2nd switch and 
resistance, and a control section for controlling said fuel cell system, the 1st, and 2nd switch. [ said ] In case it is going to connect said 
fuel cell to said 1st power-source wiring, when the difference between the ends electrical potential difference of said capacitor and the 
ends electrical potential difference at the time of disconnection of said fuel cell is beyond a predetermined threshold, before said 
control section makes said 1 st switch a closed state, it is characterized by making said 2nd switch into a closed state. 
[0009] Since according to this 2nd power-source system a fuel cell and power-source wiring are connected through limit resistance 
when the difference between the ends electrical potential difference of a capacitor and the ends electrical potential difference at the 
time of disconnection of a fuel cell is beyond a predetermined threshold, the current which flows from a fuel cell can be made small. 
Consequently, it is possible to prevent that an excessive current flows from a fuel cell. 

[0010] The 1st and 2nd power-source wiring which the 2nd power-source system of this invention is a power-source system for 
supplying a power source to a load, and were connected to said load, The fuel cell connected with said 1st [ the ] between the 2nd 
power-source wiring, and the gas supply section which supplies reactant gas to said fuel cell, The fuel cell system which ***♦, and the 
capacitor connected to said fuel cell and juxtaposition between the said 1st and 2nd power-source wiring, It has a control section for 
controlling a switch, and said fuel cell system and said switch for opening and closing connection between the voltmeter for measuring 
the ends electrical potential difference of said capacitor, and said fuel cell and said 1 st power-source wiring. In case said control 
section tends to connect said fuel cell to said 1 st power-source wiring, it is characterized by having the operation mode which adjusts 
the current generative capacity of said fuel cell by adjusting the pressure of said reactant gas supplied to said fuel cell. 
[001 1] Since according to this 3rd power-source system the current generative capacity of a fuel cell is adjusted in case a fuel cell 50 is 
connected to power-source wiring, the current which flows from a fuel cell can be made small. Consequently, it is possible to prevent 
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that an excessive current flows from a fuel cell. 

[0012] In addition, in the 3rd power-source system, said control section may be made to perform said adjustment so that the ends 
electrical potential difference of said capacitor is small, and the pressure of said reactant gas may become low. 
[0013] Since the current generative capacity of a fuel cell also becomes low so that the pressure of reactant gas is low, the ends 
electrical potential difference of a capacitor is small, and also when a difference with the open circuit voltage of a fuel cell becomes 
large, it can prevent that an excessive current flows from a fuel cell. 

[0014] In addition, this invention can be realized in various modes, for example, can be realized in modes, such as a computer program 
for realizing the function of a mobile equipped with a hybrid power-source system and its control approach, and those systems and its 
control approach, those systems, or an approach, a record medium which recorded the computer program, and a data signal embodied 
in the subcarrier including the computer program. 
[0015] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained in order of the following based on an 
example. 

A. 1 st example: — B. 2nd example: — C. 3rd example: — D. modification: [0016] A. The 1 st example : drawing 1 is the outline block 
diagram of the electric vehicle as the 1st example of this invention. This electric vehicle (it is only hereafter called a "car") is equipped 
with the hybrid power-source system 100, the load 200 containing a wheel, and the control section 300. The hybrid power-source 
system 1 00 has the capacitor 20 and the fuel cell system 30 (it is also called M FC system") which were connected to juxtaposition. The 
voltmeters 22 and 36 for measuring an ends electrical potential difference are formed in the capacitor 20 and the fuel cell system 30, 
respectively. Moreover, between the fuel cell system 30 and the 1st power-source wiring 12, a switch 32 and the diode 34 for 
antisuckbacks are connected to the serial. 

[001 7] The power-source wiring 12 and 14 is connected to the motorised circuit 40 of a load 200. This motorised circuit 40 is a circuit 
for driving a motor 42, for example, consists of transistor inverters. The power generated by the motor 42 is transmitted to the wheel 
driving shaft 46 through the gear device 44. It connects with the fuel cell system 30, the switch 32, and the actuation circuit 40 
electrically, and a control section 300 performs various kinds of control including control of these circuits. 
[001 8] In addition, various kinds of control action of a control section 300 is realized when a control section 300 performs the 
computer program stored in the memory which is built in the control section 300, and which is not illustrated. It is possible to use 
various record media, such as ROM and a hard disk, as this memory. 

[0019] Drawing 2 is the explanatory view showing the configuration of the fuel cell system 30. This fuel cell system 30 has a fuel cell 
50, the hydrogen feed zone 60, and the air supply section 70. Since the fuel cell 50 has the configuration to which the laminating of the 
unit cell was usually carried out, it is also called a "fuel cell stack." The power generated with the fuel cell 50 is supplied to a load 200 
through the power-source wiring 12 and 14 ( drawing 1 ) of two. 

[0020] The hydrogen feed zone 60 has the hydrogen supply source 62 and the piping 64 for hydrogen, and supplies hydrogen to the 
hydrogen supply way of the fuel cell 50 interior. As a hydrogen supply source 62, a hydrogen bomb, a hydrogen storing metal alloy, a 
reformer, etc. can be used. The pressure regulating valve 66 for hydrogen and the hydrogen exhaust valve 68 are formed in the piping 
64 for hydrogen. The pressure regulating valve 66 for hydrogen is a regulator valve for adjusting the pressure of the hydrogen supplied 
to a fuel cell 50. The hydrogen exhaust valve 68 is a closing motion valve for stopping blowdown of hydrogen if needed. 
[0021] The air supply section 70 has a compressor 72 and the piping 74 for air, and supplies air to the air supply way of the fuel cell 50 
interior. The pressure regulating valve 76 for air and the pneumatic pressure indicator 78 are formed in the piping 74 for air. 
[0022] Drawing 3 is a graph which shows the current of a fuel cell 50, an electrical potential difference, and the relation of three 
persons of power. Generally, although an electrical potential difference decreases with buildup of a current, output power increases. 
Drawing 4 (A) is a graph which shows the relation between the output power of a fuel cell 50, and the effectiveness of fuel cell 50 
simple substance. The effectiveness of a fuel cell simple substance tends to fall gradually, so that the output power (FC output) of a 
fuel cell 50 becomes large. Effectiveness here is the effectiveness (ratio of output power to the energy which the supplied amount of 
reactant gas has) of fuel cell 50 simple substance in which power consumption of the auxiliary machinery of the fuel cell system 30 is 
not taken into consideration. "Auxiliary machinery of the fuel cell system 30" means the auxiliary device used in order to perform the 
generation of electrical energy by the fuel cell 50 here, and the compressor 72 shown in drawing 2 is equivalent to this. 
[0023] Although the power consumption (auxiliary machinery power) of auxiliary machinery declines with the output power of a fuel 
cell 50, also when output power is quite small, the power consumption of auxiliary machinery does not decline so much, but a certain 
amount of power is needed, as shown in drawing 4 (A). If it puts in another way, when the output power of a fuel cell 50 is small, the 
most part will be consumed by auxiliary machinery. Consequently, as shown in drawing 4 (B), when the output power of a fuel cell 50 
is small, the effectiveness of the fuel cell system 30 whole is low. Moreover, the effectiveness of the fuel cell system 30 whole 
increases gradually with buildup of output power, and reaches a peak, and a convex curve which decreases again is drawn after that. 
[0024] Thus, when the output of a fuel cell 50 is low, the effectiveness of the fuel cell system 30 falls considerably. Therefore, it is 
desirable to suspend operation of the fuel cell system 30, when the output of a fuel cell 50 is low, and to supply required power with a 
capacitor 20. Then, threshold P0 predetermined with this example in the demand electric energy to a fuel cell 50 In being the 
following ( drawing 4 (B)), operation of the fuel cell system 30 is suspended, and a switch 32 ( drawing 1 ) is set as an open condition, 
and it disconnects a fuel cell 50 from the power-source wiring 12. This threshold P0 It is suitably set as a value to which the 
effectiveness of the fuel cell system 30 whole does not become low too much. By carrying out like this, the energy efficiency of the 
hybrid power-source system 100 whole can be raised. In addition, output voltage value V0 which is equivalent to this value instead of 
the threshold P0 of output power Or you may make it suspend operation of the fuel cell system 30 using the output current value 10 
( drawing 3 ). 

[0025] Where the fuel cell system 30 is suspended, when prolonged operation is continued only using a capacitor 20, it becomes 
impossible however, for the electrical potential difference of a capacitor 20 to fall and to generate sufficient driving force for a motor 
42. Then, in such a case, operation of the fuel cell system 30 is resumed, a switch 32 is closed to it, and a fuel cell 50 is re-connected 
to the power-source wiring 1 2. Moreover, even if the electrical potential difference of a capacitor 20 does not fall, when the demand 
power to the hybrid power-source system 1 00 increases (at for example, the time of acceleration of a car), operation of a fuel cell 50 is 
resumed and it re-connects with the power-source wiring 12. Consequently, the fuel cell system 30 is intermittently operated according 
to change of the load of a car, or the electrical potential difference of a capacitor 20. 

[0026] By the way, when connecting a fuel cell 50 to the power-source wiring 12, the following problems may occur. If a switch 32 
( drawing 1 ) is opened so that drawing 3 may show, the electrical potential difference of a fuel cell 50 will rise to open circuit voltage 
OCV. On the other hand, the ends electrical potential difference of a capacitor 20 is consumed with a load 200, and falls gradually. 
When connecting a fuel cell 50 to the power-source wiring 12, and the difference of the ends electrical potential difference of a 
capacitor 20 and the open circuit voltage OCV of a fuel cell 50 is large, a quite big current may flow from a fuel cell 50. If an 
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excessive current flows from a fuel cell 50, it can become the cause of degrading the configuration member and circumference 
electrical part of a fuel cell 50. 

[0027] In the 1st example, in order to avoid the above problems, when connecting a fuel cell 50 to power-source wiring, chopping 
control of a switch 32 is performed. Drawing 5 is the explanatory view showing actuation and effectiveness of chopping control. 
Drawing 5 (A) shows an example of the current value change at the time of connecting a fuel cell 50 to power-source wiring 
continuously, without performing chopping control. In this example, if a switch 32 ( drawing I ) is turned on in time of day tl, the 
quite big current is flowing out of the fuel cell 50 rapidly. Drawing 5 (B) shows the actuation at the time of performing chopping 
control. In this example, chopping control of a switch 32 is performed during the period for a while from time of day tl, and the switch 
32 is intermittently set as the ON state. If such chopping control is performed, it can prevent that a too big current flows from a fuel 
cell 50. A switch 32 is kept continuous to an ON state after the time of day t2 after the current which flows from a fuel cell 50 
becomes comparatively small. It is possible to connect a fuel cell 50 to power-source wiring, without passing a too big current from a 
fuel cell 50, if it carries out like this. 

[0028] Drawing 6 is a flow chart which shows the control procedure at the time of connection of the fuel cell 50 in the 1st example. At 
step SI, it is judged whether a fuel cell 50 is connected to the power-source wiring 12. When it is judged that it connects, in step S2, 
the ends electrical potential difference Vc of a capacitor 20 and the ends electrical potential difference Vfc of a fuel cell 50 are 
measured. In addition, the open circuit voltage OCV which is known may usually be used as the ends electrical potential difference 
instead of measuring the ends electrical potential difference Vfc, since it is thought that the ends electrical potential difference Vfc of a 
fuel cell 50 is rising to open circuit voltage OCV. At step S3, electrical-potential-difference difference deltaV (=Vfc-Vc) of a capacitor 
20 and a fuel cell 50 is computed, and it is judged in step S4 whether the electrical-potential-difference difference deltaV is smaller 
than the predetermined threshold Va. This threshold Va is a threshold for judging whether chopping control is needed at the time of 
connection of a fuel cell 50, for example, is beforehand written in ROM in a control section 300 (not shown). 
[0029] Since an excessive current may flow from a fuel cell 50 when electrical-potential-difference difference deltaV is beyond the 
threshold Va, chopping control as shown in drawing 5 (B) in step S5 is performed. At this time, the process of return, step S2 - S4 is 
repeated by step S2. On the other hand, when electrical-potential -difference difference deltaV becomes smaller than a threshold Va, in 
step S6, a switch 32 is set as an ON state and a fuel cell 50 is continuously connected to power-source wiring. 
[0030] In addition, you may make it suspend chopping control after fixed time amount progress from the start time tl of switching 
instead of suspending chopping control, after electrical-potential-difference difference deltaV becomes smaller than a threshold Va. 
[0031] Thus, in the 1st example, since electrical-potential-difference difference deltaV of a capacitor 20 and a fuel cell 50 was made to 
perform chopping control of a switch 32 when large in case a fuel cell 50 was connected to power-source wiring, it can prevent that an 
excessive current flows from a fuel cell 50. Consequently, it is possible to ease degradation of the configuration member of a fuel cell 
50. 

[0032] B. The 2nd example : drawing 7 is the outline block diagram of the electric vehicle as the 2nd example of this invention. 
Power-source system 1 00a of this 2nd example has the configuration which formed two parallel wiring 8 1 and 82 for connection 
mutually between the diode 34 for antisuckbacks, and the power-source wiring 12. The switch 84 is formed in the 1st wiring 81 for 
connection, and the series connection of a switch 86 and resistance 88 is prepared in the 2nd wiring 82 for connection. This resistance 
88 functions as limit resistance to which the current value at the time of connecting a fuel cell 50 to the power-source wiring 12 is 
reduced. 

[0033] Drawing 8 is a flow chart which shows the control procedure at the time of connection of the fuel cell 50 in the 2nd example. 
This procedure replaces steps S5 and S6 of drawing 6 at steps S15 and SI 6, and other step SI - S4 are the same as the thing of the 1st 
example shown in drawing 6 . 

[0034] In the 2nd example, when electrical-potential-difference difference deltaV of a capacitor 20 and a fuel cell 50 is beyond the 
threshold Va, in step SI 5, the switch 86 by the side of the limit resistance 88 is connected, and the switch 84 of another side is 
maintained at an open condition. Drawing 9 (A) shows the condition of the circuit at this time. If a fuel cell 50 is connected to the 
power-source wiring 1 2 through the limit resistance 88, the current which flows from a fuel cell 50 will be restricted to a small value. 
At this time, the process of return, step S2 - S4 is repeated by step S2. On the other hand, when electrical-potential-difference 
difference deltaV becomes smaller than a threshold Va, in step SI 6, the switch 84 of the side which does not have the limit resistance 
88 is set as an ON state. Drawing 9 (B) shows the condition of the circuit at this time. 

[0035] In addition, at step SI 6, the switch 86 by the side of the limit resistance 88 may also be set as an ON state. What is necessary is 
just to set the switch 86 of a side with the limit resistance 88 as a closed state, before making into a closed state the switch 84 of the 
side which does not have the limit resistance 88 in case a fuel cell 50 is connected to power-source wiring so that he can understand 
from this explanation. 

[0036] Moreover, you may make it set a switch 84 as an ON state after fixed time amount progress from the start time tl of switching 
instead of setting a switch 84 as an ON state, after electrical-potential-difference difference deltaV becomes smaller than a threshold 

Va, 

[0037] Thus, in the 2nd example, since electrical-potential-difference difference deltaV of a capacitor 20 and a fuel cell 50 passed the 
current through the limit resistance 88 when large in case a fuel cell 50 was connected to power-source wiring, it can prevent that an 
excessive current flows from a fuel cell 50. Consequently, it is possible to ease degradation of the configuration member of a fuel cell 
50. 

[0038] C. The 3rd example : in the 3rd example, restrict the current which flows at the time of connection of a fuel cell 50 by reducing 
the current generative capacity of a fuel cell 50 so that it may explain below. In addition, the configuration of equipment can also 
adopt which configuration of the 1st example mentioned above and the 2nd example. 

[0039] Drawing 10 shows the pressure of the air supplied to a fuel cell 50, and the relation between a current/voltage characteristic. In 
a fuel cell 50, the current value which can be outputted to the same electrical -potential -difference value increases, so that pneumatic 
pressure is high. Therefore, if pneumatic pressure supplied to a fuel cell 50 is made low, the output power (namely, current generative 
capacity) of a fuel cell 50 will also become low. If this property is used, when, and electrical -potential -difference difference deltaV of 
a capacitor 20 and a fuel cell 50 makes pneumatic pressure low and makes low current generative capacity of a fuel cell 50, it can 
prevent that an excessive current flows from a fuel cell 50. 

[0040] Drawing 11 is a flow chart which shows the control procedure at the time of connection of the fuel cell 50 in the 3rd example. 
At step S21 , it is judged whether a fuel cell 50 is connected to the power-source wiring 12. When it is judged that it connects, in step 
S22, the ends electrical potential difference Vc of a capacitor 20 is measured. At step S23, the desired value of the amount of air 
supply suitable for the capacitor electrical potential difference Vc and air pressure is set up with reference to the map set up 
beforehand. Drawing 12 is the explanatory view showing the content of the map in which the relation between the capacitor electrical 
potential difference Vc and the desired value of the amount of air supply and air pressure is shown. It is set as a value also with low 
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amount of air supply and air pressure, so that he can understand from this example and the capacitor electrical potential difference Vc 
is low. 

[0041 ] The air supply section 70 ( drawing 2 ) is controlled by steps S24 and S25 to attain the desired value of the amount of air 
supply set up in this way, and air pressure. Specifically, the rotational frequency of a compressor 72, the opening of the pressure 
regulating valve 76 for air, etc. are adjusted suitably. If the amount of air supply and air pressure reach the value sufficiently near 
desired value, it will shift to step S26 from step S25, and a fuel cell 50 will be connected to power-source wiring. Since the pressure of 
the air supplied to a fuel cell 50 is low at this time and there are also few air contents, it is prevented that an excessive current flows 
from a fuel cell 50. A control section 300 controls the air supply section 70 by usual operational status after the fuel cell 50 was 
connected to power-source wiring to go up until pneumatic pressure becomes a regular pressure. At this time, an air content is adjusted 
according to the load of a fuel cell 50. 

[0042] Thus, in the 3rd example, since the pneumatic pressure of a fuel cell 50 was low set up when the electrical potential, difference 
of a capacitor 20 was small in case a fuel cell 50 was connected to power-source wiring, it can prevent that a high current flows from a 
fuel cell 50. Moreover, since the air content and pneumatic pressure at the time of starting of the fuel cell system 30 are set up low, the 
build up time of the air supply section 70 becomes short, the fuel cell system 30 is started more for a short time, and there is an 
advantage of being connectable with power-source wiring. 

[0043] In addition, the operation mode of the 3rd example can also be applied to the switching control and coincidence of the 1st or 

2nd example mentioned above. If the switching control of the 1 st or 2nd example and the operation mode of the 3rd example are 

applied simultaneously, it is possible to suppress smaller the current at the time of connection of a fuel cell 50. 

[0044] In addition, although he was trying to raise the pneumatic pressure of a fuel cell 50, you may make it raise hydrogen pressure 

simultaneously in the 3rd example. That is, what is necessary is just to heighten the pressure of the reactant gas of a fuel cell 50 

generally. 

[0045] D. modification: — the range which this invention is not restricted to an above-mentioned example or an above-mentioned 
operation gestalt, and does not deviate from that summary in addition — setting — various voice — it is possible to set like and to carry 
out, for example, the following deformation is also possible. 

[0046] Dl . modification 1 : Although only the capacitor 20 and the fuel cell system 30 were formed in power-source wiring, you may 
make it prepare the rechargeable battery as auxiliary power further in the above-mentioned example. 

[0047] D2. modification 2: Although the above-mentioned example explained the example of the electric vehicle which used the 
hybrid power-source system, this invention is applicable also to equipment and the device which have the load of other classes. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The outline block diagram of the electric vehicle as the 1st example of this invention. 
[Drawing 2] The explanatory view showing the configuration of the fuel cell system 30. 

Prawing 3] The graph which shows the output current (FC current) of a fuel cell 50, output voltage (FC electrical potential 
difference), and the relation of output power. 

[Drawing 4] The graph which shows the relation between the output power (FC output) of a fuel cell 50, the effectiveness (FC 
effectiveness) of a fuel cell simple substance, and the effectiveness (FC system efficiency) of the whole fuel cell system. 
[Drawing 5] The explanatory view showing actuation and effectiveness of chopping control. 

Prawing 6] The flow chart which shows the control procedure at the time of connection of the fuel cell 50 in the 1 st example. 
[Drawing 7] The outline block diagram of the electric vehicle as the 2nd example of this invention. 

prawing 8] The flow chart which shows the control procedure at the time of connection of the fuel cell 50 in the 2nd example. 
Prawing 9] The explanatory view showing the condition at the time of connection of the fuel cell 50 in the 2nd example. 
[Drawing 10] The graph which shows the pressure of the air supplied to a fuel cell 50, and the relation between a current/voltage 
characteristic, 

Prawing 1 1] The flow chart which shows the control procedure at the time of connection of the fuel cell 50 in the 3rd example. 

Prawing 12] The explanatory view showing the content of the map in which the relation between the capacitor electrical potential 

difference Vc and the desired value of the amount of air supply and air pressure is shown. 

pescription of Notations] 

12 14 — Power-source wiring 

20 — Capacitor 

22 - Voltmeter 

30 — Fuel cell system 

32 - Switch 

34 - Diode for antisuckbacks 

40 — Motorised circuit 

42 — Motor 

44 — Gear device 

46 - Wheel driving shaft 

50 - Fuel cell 

60 — Hydrogen feed zone 

62 — Hydrogen supply source 

64 — Piping for hydrogen 

66 — Pressure regulating valve for hydrogen 

68 — Hydrogen exhaust valve 

70 — Air supply section 

72 — Compressor 

74 — Piping for air 

76 — Pressure regulating valve for air 

78 — Pneumatic pressure indicator 

81 82 — Wiring for connection 

84 -- Switch 

86 -- Switch 

88 — Limit resistance 

1 00 - Hybrid power-source system 

200 - Load 

300 - Control section 
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